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ABSTRACT Laser cladding processing allows rapid transfer of heat to the material being
processed with minimum conduction into base metal, resulting in low total heat input. The
effects of COq laser cladding with powder feeding on mechanical properties of VERSAlloy were
studied. Their low melting point (under 1093C) enables overlays to be applied with minimum
dilution and base metal distortion. Experiment results indicated that powder feeding speed and
quantity were important for laser cladding with powder feeding. The powder feeding speed
should be adapted according to cladding speed for good shaping of clad layer. The effect of heat
on the HAZ size can be limited and the growth of grain size of HAZ size was not serious.

1.4 &

golx 71% 7l 14z g4 °l%ﬁ¥ HEHeE B9 7HF A dEFol FHo 34 71EFA
o dF&R7}t Fa iy ol zmt 7& g HAz Ykt ?
1EY HolAE 8T 71F 7e €4, @ , B A2 Fofz 7EEd. 53], X9
Folel #HolA Faid, BolA A 73:‘4t EAd 3 7IAH E4E FA37] 94§ 7
AF - sl b HolA g e TRFHoZ & A AF HrS FII E
A BE UAA, Wulsd, diside A7 %\10111 gd44 71L& AFY 7%
AFANE F den EYFRIL AL ZAY 545 RAEY AFHo] ¢FItes 5S4
E}‘G 7
B AdAqo e S20C7H A UAA 5<% VERSAloy #4& »3%
A 2Y9E d73e u 53FHo] At VERSAlloye UAA Fgozry R
5o E§F AYAHE Adoh S20CHL URtHO 2 J|AFZREoR dE ALLH
i FS 0.18%~0.23%0lth. 71A] F2E& 732 FAL ALE Al vlE, B o3t £ TGEo] 43
A AR T3 o] B gAZLE EXHaHE JgE & %izﬂi Hiand s P82 3
2 ge Ao} AHEEHO A Utk 2y #HolA Fu9dE o] &3t UHA a2 VERSAloy &
%38 YA o3 GHS Bt AT & Ut
B 3324 dolA Fdd 71&e T4 ZAC dolA d9oE F4 ELL X9 N2 F53%
< Y3l 7Igolth. EAle 7he s AA Zolok &3, BAe & wWyol glojof 3, 71Fo] ¢l
£ 2% AFe] o)FojH e} kY
2 APdAe 22 334 U9 A7E H3tod dolA W HE FA A EL AF FHF
Az, golA Ed:ld FAE At S20C7 A9 VERSAlloy 50 582% ¢ 2% 37
FAZ FFIHEA COz dolA Jo gdez F449 24FS 3k

_,4
OH
iz

ol
i
o}
e
L
olo
o
£
&
K2

o
_;-;
N
K

o

r

e

&

>

2. 43934 2 ¥4

2.1 AdA =
29 APd AlfE EAE S20C Agsagoes 80><45><11mm arzjg 39 Eee
VERSAlloy 50 %24 YA=27]%= 300mashe]th. o] ? F4, ol2 1248 H4a o £§F

3 AgAS Adoh 2120 SM20C7H3 VERSAlloy 504 ZA& Table 19 JeE QAT

_128__



Table 1. Chemical compositions of S20C and VERSAlloy 50

C Si Mn P S Fe B Cr Ni
S20C 0.16 | 0.25 | 0.76 | 0.02 [0.006 | Bal - - -

VERSAlloy 50 0.6 4.0 - - - 4.0 3.0 11.0 | Bal
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Fig. 3-1 Top view of clad layer Fig. 3-2 Cross section of clad layer
(2kW 700mm/s)

-130—-



wo] o o 2.1KW, 700mm/s
—~ e
8 700 N w . 2.1kW, 500mm/s
§ 600 e ~» - 2.0kW, 700mm/s
g ol u - v- 2.0kW, 500mm/s
& \
.
i '—\'><
I =] T\
[ = /I
B 200 - .
£ \v— v o e——p
100 +— . . y T : "
. < s 0.0 05 10 1.5 20 25 3.0
i Cy e e Distance from the surface
982 qu 18.08kV X288 S8.8xm

Fig. 3-3 The Clad layer and HAZ Fig. 3-4 Hardness distribution of the clad layer
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